The concept of cognitive insight refers to the cognitive processes involved in patients' re-evaluation of their anomalous experiences and of their misinterpretations. The purpose of the present study was to examine the relationship between cognitive insight and subjective quality of life in patients with schizophrenia to further shed light on the nature of cognitive insight and its functional correlates in schizophrenia. Methods: Seventy-one stable outpatients with schizophrenia were evaluated for cognitive insight and subjective quality of life using the Beck Cognitive Insight Scale (BCIS) and the Schizophrenia Quality of Life Scale Revision 4 (SQLS-R4). The symptoms of schizophrenia were also assessed. Pearson's correlation analysis and partial correlation analysis that controlled for the severity of symptoms were performed to adjust for the possible effects of symptoms. Results: The self-reflectiveness subscale score of the BCIS had significant positive correlations with the SQLS-R4 psychosocial domain and total SQLS-R4 scores, indicating that the higher the level of cognitive insight, the lower the subjective quality of life. In partial correlation analysis controlling for symptoms, the BCIS self-reflectiveness subscale score still had a significant correlation with the SQLS-R4 psychosocial domain score. The correlation coefficient between the BCIS self-reflectiveness and total SQLS-R4 scores was reduced to a nonsignificant statistical tendency.
Introduction
It has been reported that the lack of insight is prevalent among patients with schizophrenia and that impaired insight is significantly associated with medication noncompliance, frequent relapse, and poor prognosis. [1] [2] [3] [4] [5] Insight in mental illness is generally a multidimensional concept that includes the following aspects: 1) awareness of the mental disorder, 2) understanding of the social consequences of the disorder, 3) awareness of the need for treatment, 4) awareness of specific signs and symptoms, and 5) the attribution of symptoms to the disorder. [1] [2] [3] 6 For patients with schizophrenia and related psychotic disorders, however, there has been a crucial extension to the concept of insight: it has been suggested that the cognitive processes involved in patients' re-evaluation of their anomalous experiences submit your manuscript | www.dovepress.com
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Kim et al and of their misinterpretations should be incorporated into this concept. 7 The Beck Cognitive Insight Scale (BCIS) has been developed and utilized to evaluate patients' selfreflectiveness and overconfidence in the interpretations of their experiences. 7 The BCIS assesses patients' reports of their objectivity regarding their current anomalous thoughts, their perspective about previous errors, their capacity for reattribution of erroneous explanations, and their receptiveness to corrective information from other people. 7, 8 Previous studies have shown that cognitive insight is significantly disrupted in patients with schizophrenia compared with those with nonpsychotic disorders, such as mood disorders. 7, 9 This reflects the metacognitive deficits inherent in schizophrenia. 10 A recent factor analytic study has found that the BCIS score loads with metacognitive awareness in patients with schizophrenia or schizoaffective disorder, indicating that cognitive insight is associated with the ability to form complex images of oneself and others, a synthetic form of metacognition. 11 There have been reports on the clinical correlates of cognitive insight in schizophrenia. The disruption of cognitive insight has been linked to delusions, 7, 12, 13 hallucinations, 12 negative symptoms, [14] [15] [16] and depressive/ anxiety symptoms, 17, 18 although not all studies observed such associations, 16, 19, 20 and some inconsistencies have arisen. Only a few studies, in contrast, have examined the association between cognitive insight and functional outcome measures. Metacognitive deficit was found to be associated with impaired coping, 10 and a low level of cognitive insight was related to poor social functioning 19 and to lower global assessment of functioning scores. 21 At present, however, the relationship between cognitive insight and subjective quality of life has not been explored. Moreover, the results of previous studies regarding the relationship between clinical, but not cognitive, insight and the subjective quality of life or well-being have been inconclusive. 22, 23 There have been suggestions that patients with better insight experience more severe depressive symptoms and may realize their restrictions more clearly, which decreases their subjective quality of life and overall sense of satisfaction. [22] [23] [24] [25] [26] Considering previous reports that patients with high cognitive insight were more depressed and had received psychoeducation more often 27 and that the increased awareness of self-perceived limitations may also lead to hopelessness, 28 it can therefore be hypothesized that a higher level of cognitive insight, or self-reflectiveness, may be associated with more severe emotional distress and a lower subjective quality of life. Hence, in the present study, we investigated the relationship between cognitive insight and subjective quality of life in stable outpatients with schizophrenia to further shed light on the nature of cognitive insight and its functional correlates in schizophrenia.
Materials and methods subjects
The study protocol was approved by the Institutional Review Board of the Gachon University Gil Medical Center, and all procedures used in the study were conducted in accordance with international ethical standards, Declaration of Helsinki.
The criteria for patient recruitment were the following: (i) a diagnosis of schizophrenia by the Diagnostic and Statistical Manual of Mental Disorders, 4th edition, 29 which was established using the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, 4th edition; 30 (ii) age between 20 and 50 years; (iii) outpatients on at least 4 weeks of maintenance therapy with atypical antipsychotics without changes in the dosage of medications over the same period; and (iv) be able to be rated reliably on psychiatric rating scales. Patients were excluded if they (i) met diagnostic criteria for a psychiatric diagnosis other than schizophrenia, (ii) had a concurrent diagnosis of substance abuse or dependence, (iii) had a history of head trauma with loss of consciousness, or (iv) had concurrent medical or neurological disorders.
Seventy-one outpatients (33 men and 38 women) were enrolled in the study. Informed consent was obtained from all subjects after a full explanation of the study procedure. The demographic and clinical characteristics of the subjects are presented in Table 1 . The subjects had a mean (standard deviation [SD]) age of 35.9 (10.4) years and a mean (SD) duration of illness of 7.1 (2.8) years. The duration of illness was defined as the period between the time that first psychotic symptoms were reported and the time of enrollment in the present study. The mean (SD) years of education were 12.0 (2.1) years. All subjects were chronic patients with one or two relapses and were receiving maintenance treatment with atypical antipsychotics. Twenty-eight patients (39.4%) had a single relapse and 43 patients (60.6%) had two relapses. None of the patients had been taking antidepressants or mood stabilizers. The antipsychotics that patients were taking at the time of enrollment were paliperidone (n=30, mean dose: 6. 
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cognitive insight and subjective quality of life in schizophrenia antipsychotic treatment was 2.3 (SD=2.1) years. Regarding concomitant medications, 21 patients (29.6%) were administered both benzodiazepines and anticholinergics, nine patients (12.7%) were administered anticholinergics alone, and 21 patients (29.6%) were administered benzodiazepines only. The mean dosages of benzodiazepines and anticholinergics were 1.1 (SD=0.7) mg/day (lorazepam equivalents) and 1.5 (SD=0.5) mg/day (benztropine equivalents), respectively.
assessments
Cognitive insight was assessed using the BCIS, 7 which was developed to evaluate patients' self-reflectiveness and their overconfidence in their interpretations of their experiences. The BCIS is a 15-item self-report questionnaire with a 9-item self-reflectiveness subscale and a 6-item self-certainty subscale. Each item is rated on a 4-point scale from 0 (do not agree at all) to 3 (agree completely), and two subscale scores are obtained. A composite index is also obtained by subtracting the self-certainty subscale score from the selfreflectiveness subscale score. A Korean version of the BCIS was developed 31, 32 and used in this study. Patients' subjective quality of life was assessed using the Schizophrenia Quality of Life Scale Revision 4 (SQLS-R4). 33 The SQLS-R4 is a self-administered scale comprising 33 items in two domains, that is, psychosocial and vitality. The SQLS-R4 is a schizophrenia-specific quality of life instrument and it measures quality of life from the patients' own perspective. All except four items are scored on a 5-point Likert-type scale (0= never, 1= rarely, 2= sometimes, 3= often, and 4= always), with the exceptional four items being reverse coded (0= always, 1= often, 2= sometimes, 3= rarely, and 4= never). The scores for the two domains and total scores are obtained. A lower score represents a better quality of life, while a higher score indicates a lower quality of life. [33] [34] [35] [36] Previous studies have shown sufficient internal consistency and construct validity of the SQLS-R4. [34] [35] [36] The psychometric properties of the Korean version of the SQLS-R4 were previously examined, 36 which was used in this study. The SQLS-R4 has been increasingly used in different populations of patients with schizophrenia. 37, 38 The symptoms of schizophrenia were evaluated using the Manchester Scale (MS). 39 The MS is a widely used clinician-rated instrument for assessing psychiatric symptoms in schizophrenia and scores are summed across items rated on a 5-point Likert scale. [39] [40] [41] [42] It consists of eight items measuring a broad range of symptoms: delusion, hallucination, incoherence, flattened affect, poverty of speech, psychomotor retardation, depression, and anxiety. The positive symptom score is defined as the sum score of delusion, hallucination, and incoherence items, and the negative symptom score is indicated by the sum score of flattened affect, poverty of speech, and psychomotor retardation. The depression/anxiety symptom score represents the sum score of depression and anxiety items and is one of the important dimensions of general psychopathology in schizophrenia. [39] [40] [41] [42] [43] [44] [45] [46] The severity of depressive symptoms was also assessed using the Calgary Depression Scale for Schizophrenia (CDSS). 47 The CDSS is the most widely used clinician-rated scale for assessing depression in schizophrenia. 47, 48 Each patient had a baseline interview and was evaluated using the MS and the CDSS by an investigator who was sufficiently trained and familiar with the assessment of psychiatric symptoms in schizophrenia 46, 49, 50 and was assessed using the BCIS and the SQLS-R4 in the presence of a research assistant who monitored whether or not the questions were completely understood.
statistical analysis
The primary measures for analysis were the BCIS scores and the SQLS-R4 scores. Pearson's correlation analyses between BCIS scores and SQLS-R4 scores were performed. 
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The analyses were conducted for both total and subscale scores. Pearson's partial correlation analyses were also performed between BCIS scores and SQLS-R4 scores, controlling for the severity of symptoms, to adjust for the possible effects of symptoms and to exclusively assess the correlation between cognitive insight and subjective quality of life. For all analyses, the level of statistical significance was defined as P,0.05 (two-tailed). All statistical analyses were performed using SPSS 19.0 for windows (SPSS, Chicago, IL).
Results
The intercorrelations between the BCIS scores and clinical variables are presented in Table 2 ). In addition, there were no significant correlations between the BCIS scores and the CDSS score (r=-0.05 to 0.16, P.0.05; Table 2 ). Table 3 shows the intercorrelations between the SQLS-R4 scores and clinical variables.
The SQLS-R4 scores had no significant correlations with age (r=-0.09 to 0.03, P.0.05), sex (ρ=-0. With respect to the MS scores, the SQLS-R4 scores had no significant correlations with the positive symptom score (r=0.19 to 0.20, P.0.05) or negative symptom score (r=0.19 to 0.22, P.0.05). However, the SQLS-R4 scores showed 
2045
cognitive insight and subjective quality of life in schizophrenia significant correlations with depression/anxiety symptom score (r=0.36 to 0.43, P,0.01; Table 3 ). In addition, there were significant correlations between the SQLS-R4 scores and the CDSS score (r=0.50 to 0.58, P,0.01; Table 3 ).
With regard to the correlations between BCIS and SQLS-R4 scores, the self-reflectiveness subscale score of the BCIS had significant positive correlations with the SQLS-R4 psychosocial subscale (r=0.31, P,0.01) and total SQLS-R4 scores (r=0.24, P=0.04), indicating that the higher the level of cognitive insight, the lower the subjective quality of life (Table 4) . There was also a tendency toward a positive correlation between the BCIS composite index and the SQLS-R4 psychosocial subscale score (r=0.23, P=0.05; Table 4 ).
Since only the MS depression/anxiety and CDSS scores significantly correlated with the SQLS-R4 scores, we performed partial correlation analyses between BCIS scores and SQLS-R4 scores, controlling for the MS depression/anxiety and CDSS scores. The BCIS self-reflectiveness subscale score still had a significant positive correlation with the SQLS-R4 psychosocial domain score (r=0.30, P=0.01; Table 5 ), indicating that the strength of the association remained unchanged. However, the correlation coefficient between the BCIS self-reflectiveness subscale score and the total SQLS-R4 score was reduced to a nonsignificant statistical tendency (r=0.22, P=0.08; Table 5 ).
Discussion
In the present study, we examined the relationship between cognitive insight and subjective quality of life in stable outpatients with schizophrenia. The main finding was the significant relationship between the scores of BCIS selfreflectiveness subscale and SQLS-R4 psychosocial domain even after controlling for the MS and CDSS scores. To the best of our knowledge, this is among the first reports to explore the relationship between cognitive insight and subjective quality of life.
In Pearson's correlation analyses, the BCIS selfreflectiveness subscale score had significant positive correlations with the SQLS-R4 psychosocial subscale and total SQLS-R4 scores. The BCIS composite index also had a tendency to be positively correlated with the SQLS-R4 psychosocial subscale score. Since a lower SQLS-R4 score represents a better quality of life and a higher score indicates a lower quality of life, [33] [34] [35] [36] 51 these results indicate that there is an inverse relationship between the level of cognitive insight and the subjective quality of life. Our findings are in line with previous suggestions that the awareness of anomalous experiences and misinterpretation and the inability to objectively evaluate them may lead to significant subjective discomfort. 28, 52 Our results are also in accordance with the findings of Giusti et al 53 who showed that the self-report of being in recovery was significantly correlated with low self-reflectiveness of cognitive insight in patients with schizophrenia.
Notably, after controlling for the MS depression/anxiety and CDSS scores, the partial correlation between the BCIS self-reflectiveness subscale and SQLS-R4 psychosocial domain scores remained significant, while the correlation between self-reflectiveness and the total SQLS-R4 score did not. These results suggest that even though the severity of depression/anxiety symptoms may affect the relationship between cognitive insight and subjective quality of life to some degree, the correlation between the self-reflectiveness aspect of cognitive insight and the psychosocial domain of subjective quality of life has unique variance that is not due to depression/anxiety symptoms. There were previous reports that awareness of illness was associated with poor subjective quality of life, even when co-varying for the Brief Psychiatric Rating Scale 54 depression item. 24 Our results may extend these findings to include cognitive insight that is conceptually relevant to metacognition. 10 One possible explanation for these findings is that internalized stigma-related variables may moderate the relationship between cognitive insight and subjective quality of life. 55 A second possibility is that personality characteristics or symptoms other than 23 Furthermore, as previously suggested by Lysaker et al 11 self-reflectivity is closely related to the ability to synthesize or integrate discrete judgments into integrated wholes and to form complex ideas about oneself and monitor them over time. As such, greater awareness could leave vulnerable persons open to perceiving things that are deeply unsettling, which may result in current and prospective emotional discomfort and poor interpersonal relationships. 56 It should be noted that the SQLS-R4 scores had significant correlations with the MS depression/anxiety score and the CDSS score. These results are clearly in line with previous reports that psychiatric symptoms, particularly general psychopathology, are significantly inversely related to quality of life. 57, 58 In addition, our findings are consistent with previous findings that depressive mood and anxiety are significantly associated with a low quality of life in schizophrenia. 59, 60 In our study, the MS positive or negative symptoms were not significantly correlated with the BCIS or SQLS-R4 scores; therefore, they were not controlled in the partial correlation analysis. In contrast, the MS depression/anxiety and CDSS scores were significantly correlated with the SQLS-R4 scores and were controlled in the analysis. However, as previously reported by Lincoln et al 61 psychiatric symptom severity is an important mediator in the long-term relationship between insight and functional outcome. Therefore, prospective studies on the relationship between cognitive insight and subjective quality of life are required using a more thorough assessment of psychopathology with different comprehensive scales.
In the present study, the depression/anxiety symptom score was significantly correlated with both domains of the SQLS-R4, while it was not associated with the self-reflectiveness score. Considering that the self-reflectiveness score had a significant correlation with the SQLS-R4 psychosocial domain score, our findings suggest that self-reflectivity and depression/anxiety symptoms may have additive effects on the psychosocial domain of subjective quality of life.
The results of our study also has an implication that careful individualized approaches focused on coping strategies may be required to enhance both cognitive insight and subjective quality of life. The therapeutic approaches that assist patients to develop more complex accounts of their lives, to develop integrated and realistic ideas about their own identities, and to use these representations to understand and effectively respond to psychological and interpersonal challenges are to be emphasized. 62 It should be noted that we used a self-report quality of life scale. Previous studies have shown that self-report and observer-rated quality of life instruments often have different determinants 63 and that the correlations between the two range from low to moderate. 64, 65 Thus, if an observer-rated quality of life scale had been used in our study, different results might have been found. In a previous longitudinal study, 66 better insight, as assessed by the item G12 from the Positive and Negative Symptom Scale for Schizophrenia, 67 was significantly correlated with improved social functioning measured by an observer-rated scale. Patients with higher cognitive insight were also more likely to live independently. 19 The self-report quality of life assessment is considered to have the advantage of gathering information on specific aspects conveniently and of understanding those aspects on the part of patients; 68, 69 however, it is not complemented by objective assessments of socio-occupational functioning. Therefore, future studies should include observer-rated scales, in addition to self-report instruments, to capture the multidimensional domains of quality of life in patients with schizophrenia.
The interpretation of the results of the present study should be considered in light of some limitations. This was a cross-sectional study in a naturalistic clinical setting. A prospective study with a larger sample is warranted to confirm the stability of the relationships that were observed. 70 The subjects were all outpatients receiving stable doses of antipsychotics; as such, the findings may not be generalized to a more diverse group of patients. The number of relapses and the medication status were not associated with the BCIS or SQLS-R4 scores; therefore, they were not considered to be confounding factors. Future studies should include first-episode or drug-naïve patients to evaluate whether the relationship observed in the present study holds true for those patients and to obtain valuable insights into the complex nature of the relationship between cognitive insight and quality of life. As previously mentioned, we used a self-rating scale to assess subjective quality of life. The use of an observer-rated quality of life scale might have led to different results.
Conclusion
The results of our study suggest that cognitive insight, particularly the level of self-reflectiveness, is significantly negatively associated with the subjective quality of life and that this relationship is not wholly due to the confounding effect of depressive symptoms. The findings in our study also suggest that careful individualized approaches focused 
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cognitive insight and subjective quality of life in schizophrenia on coping strategies may be required to enhance both cognitive insight and the subjective quality of life in patients with schizophrenia. Future studies are necessary to explore possible mediating and moderating factors, for example, neurocognitive function, personality traits, or self-stigma, and to evaluate the effects of pharmacological and nonpharmacological interventions on the relationship.
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